Peripheral intravenous catheter (PIVC) sales per year of 350 million exceed the number of people in the United States (US, 327 million). With 37 million US hospital patient admissions per year, these data indicate average usage of 10 PIVCs per patient admission, suggesting a very low insertion success rate and high failure associated with PIVCs. To improve the success with intravenous therapy and catheter insertions, investigation is needed to identify practices that, when performed together, result in higher success and longer dwell time to achieve one PIVC per patient per hospital visit.
This study used the PIV5Rights™ Bundle, a five-step multi-modal best practice intervention strategy, to determine if the intervention outcomes and dwell time improved over current PIVC practices and could be used to achieve the Lean aspirational goal of one PIVC per patient per hospital visit.
The study group applied a LEAN healthcare standard work process with a Six Sigma design, measure, analyze, improve, control (DMAIC) approach that included vascular access specialty team (VAST) PIVC dwell time, complications and economic impact compared with current state general nursing practice. LEAN is a method taken from LEAN manufacturing that relies on a collaborative team effort to improve performance by systematically removing variation of practice while also pinpointing areas of waste leading to greater efficiency and cost reduction. 
Proficient, trained and educated clinician

Right Training
Insertion and use of ultrasound for assessment, selection
Right Insertion
Selection and use of the best vein and catheter
Right Vein and Catheter
Supplies included; PIVC start kit, longer catheter, anti-reflux needleless connector, and antimicrobial dressing
Right Supplies and Technology
Assessment performed by a proficient nurse and documented with photo in an iPad app
Right Review and Assessment
A prospective comparator multi-modal singlecenter clinical trial was conducted over 16 months to determine the impact of bundled practices including device insertions by vascular access specialty team (VAST) clinicians versus current practice. Lean thinking and Six Sigma methodology was performed in the planning stages to identify current practice, gaps, and supplies used. A five-step bundle of practices was created to compare current work (group 1) with a bundle of standardized work (group 2 PIV5Rights).
The five components of the bundle called the PIV5Rights are detailed in Table 1 . 
Results
The study measured multi-modal (PIV5 Rights) best practice bundle with a VAST versus current state complication outcomes, dwell time (success rate), and cost associated with multiple PIVC restarts (Tables 2 and 3 ). 4. The Improve step involved the VAST implementing the PIV5Rights™ approach: (see Fig. 2 and Table 2 Analysis of the data showed that pre-study PIVC consumption was 4.4 catheters per patient hospital admission (n=148,200 catheters/year, see Table 4 ), reflecting waste within labor and supply costs for PIVC insertion and usage with cost per PIVC of $27.97. Group 2 PIV5Rights used a trained vascular access nursing team for insertion and management following a standardized protocol for a statistically significant 89% of PIVCs achieving the end of therapy with cost per PIVC of $33.08.
Despite the initial higher cost per PIVC in group 2, the saving was $3,376 per patient bed ($1,405 vs $4,781) versus group 1 (see Table 3 ). Group 1 PIVCs (see Fig. 1 ) reached the end of treatment in 15% of catheters, less than one in five. PIVC retrospective audits for current practice demonstrated more than 50% of catheters failed within the first 24 hours, while less than 11% of group 2 failed in the study period from November 2016 through February 2018 (see Fig. 2 ). This application of LEAN methodology with infusion therapy resulted in a projected $2.9 million annual savings with $3,376 per bed per year cost reduction with the house-wide application. 
